A granular cell variant of a cutaneous basal cell tumor in a Wistar rat is described. The tumor resembles the variant as described in man and dogs. The granular basal cells contain cytoplasmic PAS positive granules, and immunostained positively with HMW cytokeratins. Ultrastructurally, the cytoplasmic granules were secondary lysosomes.
immunoperoxidase
In the rat, basal cell tumors of the skin are relatively uncommon naturally occurring lesions (4) , and can be induced by percutaneous administration of select compounds (7) . Spontaneous basal cell tumors in the rat occur most frequently on the lip, nose, and back (4) . Histologically, ribbons or anastomosing cords, with or without pilosebaceous or squamous differentiation, are characteristic features. Granular cell variants of basal cell tumors have been described in man ( 1 ) and dogs (6) . This report describes a granular basal cell tumor in a Wistar rat.
During routine necropsy, a 2 x 1.5 x 1 cm oval, white, firm, well-circumscribed, ulcerated subcutaneous mass was found on the right lateral thorax of a 1-yr-old male Wistar rat which had received intravenous administration of amsacrine, an aminoacridine DNA intercalator chemotherapeutic compound. The mass was first noted clinically during Study Week 48, and the rat was sacrificed in a moribund condition due to osteosarcoma of the femur during Study Week 56. The mass was fixed in 10% neutral buffered formalin, routinely processed, embedded in paraffin, sectioned at 3 ~m, and stained with hematoxylin and eosin (H&E), Alcian blue, and periodic acid-Schiff (PAS), with and without diastase pretreatment. Three-micron deparaffinized sections were stained by the avidin-biotin-peroxidase (ABC) immunoperoxidase method as previously described (3, 5) , with or without trypsinization, using polyclonal low molecular weight (LMW, 44, 46, 52, 54 kd) (Lab Systems, Morton Grove, IL), high molecular weight (HMW, 56, 64 kd) cytokeratins, rabbit polyclonal anti-bovine S-100, antihuman desmin (Dako Corp., Carpinteria, CA), and mouse monoclonal anti-porcine vimentin (Biogenex, San Ramon, CA) as primary antibodies. For electron microscopy, formalin-fixed tissues were post-fixed in buffered 1 % osmium tetroxide, embedded in Epon/Araldite (Polysciences, Warrington, PA), sectioned, and stained with uranyl acetate and lead citrate.
Histologically, a raised, well-circumscribed dermal mass covered by focally ulcerated epidermis was observed. The majority of the mass contained lobules and solid nests of cells with abundant granular cytoplasm and oval, often peripherally located nuclei. The periphery of the mass had ribbons and nests of small typical basal cells which blended indistinctly into granular cell areas (Fig. 1 ). Cytoplasm was abundant, finely granular to faintly eosinophilic, and often contained discrete large cytoplasmic granules surrounded by a clear halo. Pyknotic nuclei and individual cell necrosis were occasionally observed. Mitotic figures were present in both typical and granular basal cells. The granular cytoplasm stained positively with Alcian blue and PAS, and was diastase resistant (Fig. 2) . The large size of the mass, Typical basal cell components stained strongly with HMW cytokeratin. In contrast, granular basal cells were generally weakly positive for HMW cytokeratin, with focal strongly positive areas (Fig. 3 ). Typical and granular basal cells did not stain for LMW cytokeratin, S-100, desmin, or vimentin.
Ultrastructurally, granular basal cells contained numerous single membrane-bound lysosomes containing granular, amorphous electron-dense material which ranged in diameter from 100-500 nm (Fig. 4a ). The cytoplasm also contained scattered mitochondria, polyribosomes, scant profiles of rough endoplasmic reticulum, and bundles of tonofilaments, as seen in typical basal cells. Nuclei were oval or indented, with peripheral heterochromatin and inconspicuous nucleoli. Granular basal cells were associated with a basal lamina and desmosomes (Fig.  4b) .
The granular cell variant of the basal cell tumor is uncommon. In a retrospective study of 150 basal cell tumors in dogs, only 3 cases were reported (6) .
The granular cell variant is also considered uncommon in man (1) . Lysosomal content of granular cell tumors has been considered quite controversial, as to whether the lysosomes are autolysosomes or heterolysosomes (2) . Ultrastructurally, lysosomes in granular basal cells lacked identifiable disintegrating cytoplasmic structures such as mitochondria or rough endoplasmic reticulum, and therefore were not considered autolysosomes. The presence of mitotic figures in granular basal cells suggested they were independent from typical basal cells, but may share a common stem cell (6) . The tendency for lysosomal accumulation of amorphous electron-dense debris is a trait shared by all granular cell tumors (2) .
Granular basal cell tumors have not been reported in the rat. The incidence of basal cell tumors in the carcinogenicity bioassay reported here was 1, 0, 5, and 16%, in controls ( 1 / 100), low dose (0/ 100), mid dose (5/100), and high dose (16/100) animals, respectively. Basal cell tumors occurred in rats sacrificed in moribund condition and at termination, and did not contribute to the death of the animal. In this bioassay, basal cell tumors occurred with some frequency on the back, one of the most common sites for spontaneous basal cell tumors in rodents (4). Males had a 2-fold higher incidence than females, a sex predilection that has been described for spontaneous and induced skin neoplasms in the rat (4, 7) . The rat is unique among laboratory animals in regard to the high incidence of basal cell tumors that can be induced with various carcinogenic stimuli (8) . In this study, a granular basal cell tumor occurred in one high dose male rat administered a carcinogenic compound. Therefore, this tumor, along with typical basal cell tumors, was probably induced rather than spontaneous. However, the rat should be added to the list of species in which the granular cell variant of basal cell tumor has been recognized.
